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COMMENTARY 


CHANGES IN TWO BOARD PUBLICATIONS 


Elizabeth M. Cole 
Roy C. Edgerton 


The beginning of 1976 will see 2 significant changes in the Transportation 
Research Board’s publications. Transportation Research Abstracts, as a 
separate publication, will be discontinued and Transportation Research 
News, changing from a quarterly to a bimonthly publication, will include 
an abstracts section. The Transportation Research Abstracts series is con- 
cluding with the special Annual Meeting issue in December, and the new 
bimonthly Transportation Research News wil| start with the first issue in 
1976. This change consolidates two of the board’s publications that have 
gone to essentially the same readership. It also eliminates a form of dupli- 
cation that has existed between the Transportation Research Abstracts, 
formerly Highway Research Abstracts, and HR/S Abstracts since tne 
latter publication was initiated by the Highway Research Information 
Service in October 1967. 

Times of change are times when it is appropriate to look back at the 
beginnings of the Abstracts and the News—publications that were desta 
in response to perceived needs. 4 

At its beginning in May 1931, Highway Research Abstracts was pub- 
lished with the heading Highway Research Information Service. This in- 
dicates how long the board has been concerned with the distribution of 
abstracts of interesting and helpful articles and reports. Until October 
1933 (number 5) the abstracts published in this series were principally 
of unpublished data. It is interesting to read the titles of some of the 


early abstracts, which show that research continues to proceed along cer- 
tain lines: 


A Study of Shrinkage Cracking on a Concrete Road in Ohio 


Comparative Fuel Economy With Gasoline and With Alcohol-Gasoline 
Blends 


Vibrated Concrete Pavement 
Footpaths Along Rural Highways in Milwaukee County, Wisconsin 
Progress Report of the Subcommittee on Maintenance Costs, HRB 


A feature entitled Current Problems (usually written by R. W. Crum, the 
director) began in February 1935 (number 17) with a review of methods 
of treatment of icy pavements. 

After 142 issues of Highway Research Abstracts, a new numbering 
system was instituted since the publication seemed destined to be pub- 
lished for a long time. With volume 17, number 7, July 1947, the cover 
was modernized, but the original purpose ‘’to disseminate information 
about valuable unpublished research work, or that which is published in 
foreign journals or other media not widely distributed in the United 
States’’ was not changed. Coverage has since been extended to published 
research. 

The familiar 7 by 10-inch ‘‘book”’ size was adopted in March 1949 
(volume 19, number 3) to match the size of most of the other HRB pub- 
lications. A short note on ‘the new Abstracts format’’ emphasized the 
fact that such issues could be carried more easily. Now it has come full 
circle; the 8 by 11-inch size of the current 32-page Transportation Re- 
search News matches that of the earlier 8-page Abstracts. 

The first publication entitled Highway Research News was issued 
October 15, 1925, and published monthly until March 1927. A mimeo- 
graphed news letter was started in May 1928 and issued until 1933 by 
the director, who addressed it to representatives of member organiza- 
tions, committee members, and contact men for the exchange of lists of 
research projects, lists of reports and articles of interest, abstracts of re- 
search reports, and items concerning research workers—in short, the 
current news of research in matters pertaining to the building and use of 
highways. |n February 1963, Highway Research News, a new series, was 
started as part of the revised publication program. 

When the name of the board was changed in 1974, the names of both 
publications were revised to reflect that change: Transportation Research 
Abstracts (July 1974) and Transportation Research News (summer 1974). 

The coming of a computerized Highway Research Information Service 
and the publication of the quarterly HR/S Abstracts in 1968 have made 
it possible to integrate the information services of the board so that a 
separate publication monthly for abstracts is no longer necessary. How- 
ever, the earlier reasons for publication are still valid. The Transportation 
Research News, to be published bimonthly from January 1976, will con- 
tinue to present feature articles, news of research in this country and 
abroad, and other information of interest to members of the board. It 
will also contain abstracts of approximately 50 important and recent re- 
search reports and articles covering all modes of transportation. 

Times of change are also times for looking forward. We hope that the 
board’s publication series will continue to serve to keep you informed 
about phases of research and development in the various fields of trans- 
portation through interpretive articles as well as abstracts of current 


work. 


feature 
Articles 


HY-RAIL, RYD-A-RAIL: 
Where did 
the flurry go? 


Richard S. Prosser 


About 7 years ago a real flurry of excitement and in- 
terest developed in combination rail-and-road vehicles 
assembled by 2 manufacturers under the names of 
Hy-Rail and Ryd-A-Rail. This was not the first time 
road-rail vehicles had been devised, even for transit, 
although it seemed to be. Since the cycle of these 
has exceeded one generation, each recurrence is hailed 
as a first. Many of the large U.S. cities received demon- 
strations of Hy-Rail and Ryd-A-Rail, but none of them 
implemented a system. 

How did road-rail vehicles develop, and what is their 
current status? 

A road-rail vehicle is born out of the concepts of 
flexibility and versatility. Actually, it is an intermodal 
form of conveyance that eliminates the need for transfer. 
A rail line, since it does not provide the accessibility of a 
street system, is used for the express line-haul portion 
of the route; pickup and distribution are on the streets. 

Railways as facilities for private vehicles never caught 
on as a practical theory in the United States, though at 
one time the idea was explored in England. Under the 
doctrine of private property ownership, companies were 
not about to yield their rights-of-way to pleasure cruising 
by interlopers. Then as equipment for each mode evolved, 
the weight differential, coupled with safety regulations, 
solidified the mode separation. 


Mr. Prosser, author of Ra//s to the North Star (a history of the 
Minnesota Railroad system), teaches business and economics in 
the Peralta College District, Oakland, California. 


Early Versions 


The instances of combination road-rail vehicles are many 
and widespread. The following are set forth as examples; 
with no claim that they are all-inclusive. 

As early as 1872, 12 Lamarnjat locomotives were 
fabricated by Sharp, Stewart and Company of Mancheste 
England. These had flangeless drive wheels for road run-: 
ning and leading and trailing bogie wheels equipped with) 
tires having center grooves for single-rail running (1, 2). | 

In 1931 a true commercial car emerged, the Ro-Railer 
built by Karrier Motors, Ltd., for the London Midland 
and Scottish (body was by Cravens). It was convertible 
for either freight or passenger conveyance and had a seat- 
ing capacity of 26 riders. Claimed maximum speeds 
would be remarkable even today: 75 mph (121 km/h) 
on the rails and 60 mph (97 km/h) on the roads (3, 4, 5) 

At the same time, road-rail cars were evolving in Franc 
where the Dunlop Company outfitted a 6-cylinder Hotch 
kiss car. Its trials highlighted problems of rough riding 
over switch points, safety at grade crossings, and traffic 
coordination (6, 7). e 

Road-rail buses and trucks in the United States may 
have begun in the early 1920s, although there is no clear 
description of their use (8). By 1932 the Twin Coach 
Company had developed a combination version of its 
Model 15 car (9), and in 1933 a combination car with 
Firestone-tired rail wheels was put to work on the 
Bessemer and Lake Erie (10). Also in 1933, the Long 
Island Rail Road was said to be testing an Austrian car cé 
pable of 90 mph (145 km/h) and 2 American types (11). 


hese cars may actually have been all-rail vehicles 

pluipped with tired wheels for the rails, such as the 
justro-Daimler car, which was being tested about this 
me.) On the New Brunswick-Trenton Fast Line (New 
ersey), 3 combination buses were used in 1934-37 (ea 
he St. Louis Southwestern (Cotton Belt) in 1935 was 
nning converted highway buses between Pine Bluff, 
irkansas, and Texarkana. These buses had seats for 27 
passengers, and it was claimed they ran 5 miles (8 km) 
per gallon of fuel, equal to highway efficiency tat): 
| ortly after World War II, the Houston North Shore 
ailroad used Twin Coach cars. Others were tried on 


| e Arlington and Fairfax and Narragansett Pier Lines 
). 


to the Recent Present 


ihe next, and most recent, cycle came in the late 1960s 
Wtill fresh in the memories of most of us. Spurred by 
i reation of the Urban Mass Transportation Administra- 
Won and the new availability of federal grants, particularly 
Wor demonstrations, many cities exhibited interest in com- 
jination cars erected by 2 domestic manufacturers. 
¥) Ryd-A-Rail was the creature of W. T. Cox Company of 
}-amdenton, Missouri, a subsidiary of International Sys- 
ems and Controls. Two 4-wheeled trucks with miniature 
fail wheels were lowered from the vehicle by a hydraulic 
yystem operating on the vehicle batteries. Each rail truck 
sad a hydraulic-pneumatic shock-absorbing suspension, 
y which it rode on a cushion of air, balanced with the 
Wegular vehicle suspension, in the manner of an airplane 


, 


Hy-Rail Test bus backs onto the 
Chicago and North Western railroad 
tracks at New Prague. 


landing gear. Together the rail trucks weighed 2,600 |b 
(1179 kg). This was an adaptation of Cox's Standard 
Model 48 road-rail conversion and was added to a standard 
General Motors bus for demonstration. 

In the latter part of 1967, Ryd-A-Rail gained the atten- 
tion of the Port of New York Authority for possible ser- 
vice between the East Side airline city terminal and 
Kennedy Airport. The Queens Midtown Tunnel and a 
portion of the Montauk Branch of the Long Island Rail 
Road were to be used. Demonstrations were held in July, 
with much favorable comment by the media (14). By the 
end of the year it was announced that 15 road-rail buses 
would be performing the airport ground service before 1968 
expired (16). Transit time would be cut in half, from 90 
to 45 minutes during rush hours. A financial tab of $1.5 
million was attached to the project. A more expansive 
plan, of $4 to $5 million scope, envisioned a fleet of 200 
Ryd-A-Rail vehicles. 

Cleveland looked at Ryd-A-Rail and Hy-Rail (17). 
Miami also looked at both types, for possible employ- 
ment on a 45-minute run from the Cutler Ridge district 
to downtown (18). New Orleans tried Ryd-A-Rail be- 
tween Union Station and International Airport, a trip of 
25 minutes compared with 45 minutes for all-road in 
rush hours (19). Kansas City likewise entertained Ryd-A- 
Rail as a possibility between downtown and the new Mid- 
Continent International Airport (20). Still another 
demonstration was held between Denver and Brighton, 
Colorado, for the 1969 National Seminar on Urban 
Transportation for Tomorrow (21). 

So what happened when tomorrow rolled around? In 
New York, the $1.5 million planned for a road-rail sys- 
tem was plugged in as part of the funding for a compre- 
hensive East Side-airport transit system. Cleveland de- 
cided the idea had too many bugs. Each city held back, 
waiting for the other to take the Initiative, to become 
the ‘‘test tube’’ wherein the others could study the ex- 
periment without the dangers of exposure. 

Shortly after World War I1, Fairmont Railway Motors 
developed the machinery for road-rail conversion of in- 
spection and maintenance cars. Similar to the Ryd-A- 
Rail method, Hy-Rail provided 2 rail trucks raised and 
lowered hydraulically. Acceleration and braking on the 
rails were acomplished mainly through the tires; it was 
possible to apply brakes on 10 wheels. A special feature 
was a closed TV circuit by which the driver could watch 
action of the wheels on the rails (22). 

Philadelphia Suburban Transportation Company was 
first to become intrigued by Hy-Rail, and it furnished a 
Red Arrow Lines bus (GM) for outfitting by Fairmont 
(23). In November 1967, the Hy-Rail ran from Min- 
neapolis via highway to New Prague, Minnesota, where it 
swung onto the rails of the Minneapolis and St ouis 
(C&NW) for a 34-mile (55-km) inbound run to suburban 
Hopkins. Riding comfort was pleasant enough, though 
speed and transit time certainly were not factors of the 
demonstration. The bus also was tested on the Great 
Northern main line from Minneapolis to St. Paul (24). 

But as fall blended into winter, the climatic elements 


did not mitigate in favor of Hy-Rail service. Favorable 
tests were reported on the Reading in the Philadelphia 
area and on the Atlanta and West Point for a convention 
of the American Transit Association in Atlanta. Buta 
snowstorm was injected into the plot for tests in Wash- 
ington, D.C., on November 30. 

As a result, the demonstration run was a disaster. The 
Hy-Rail test bus took 2 hours to cover the 6 miles (10 
km) to Silver Spring, Maryland, with wheels spinning and 
sliding on the clogs of snow and ice that had built up 
under the wheels. A maximum speed of 9 mph (15 km/h) 
was reached going downhill. Four hours and 21 miles 
(34 km) after leaving Washington, the bus was removed 
from the tracks to make way for regular rail traffic. 

Because of these difficulties and because other prob- 
lems had been encountered with rapid tire wear caused 
by rail joints and sharply edged rail sections encountered 
on curves, the Philadelphia Suburban Transportation 
Company reassessed its position (25). Despite further 
tests, the city officially abandoned its experiments with 
road-rail equipment early in 1969. 

Hy-Rail also was viewed in Cleveland and in Miami 
(with Ryd-A-Rail), where the climate is much more 
benevolent. 

The Capital Region Planning Agency largely echoed 
these sentiments, venturing the opinion that the location 
was wrong and that a Hartford-Manchester route would 
be better (34). 

Final disposition of the Hartford case was ‘‘no further 
action taken.” Federal funding depended on approval 
of the project by the Capital Region Planning Agency, 
which elected not to approve and thereby ‘‘killed’’ fur- 
ther activity in this direction. Various interests, includ- 
ing the Greater Hartford Chamber of Commerce, still feel 
that the decision was an unfortunate one. With closure 
of the Hartford case, road-rail activity in American urban 
transit became dormant. 


A Biased Critique of Road-Rail 


Rather than claim an unbiased viewpoint, | will say this 
is an attempt to be impartial, recognizing that my lean- 


1967 experiment with a Ryd-a-Rail bus 
in the New York City area. 
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Rail wheel mechanism for the Hy-Rail 
bus is concealed within the coachwork 
when the bus is on the highway. 


ings are to the pro-rail side. Since any discussion of 
urban transit inevitably gravitates to pro-highway and 
pro-rail camps, | hope my bias will make the pro-rail 
arguments more substantive than they often are. 

The road-rail bus is a member of that family tree of 
motored light vehicles that bear the genes of both pave- 
ment and rail-and-tie operation, and it may be the most 
exact blend of the 2 modes. (Other members of the 
family are company inspection and maintenance cars, 
and the whole spectrum of passenger-carrying rail motor 
cars that are the subject of a forthcoming publication.) 
As stated earlier, it is an intermodal vehicle that requires 
no transfer. This intermodality brings it straight into the 
age-old conflict of who (and how many) shall operate it 
while on the rails. Brotherhoods are unlikely to relin- 
quish control of vehicles to bus drivers no matter whethe 
road-rail becomes a new service or replaces existing 
trains. Existing safety and train-operation regulations 
can also be a hindrance. 

One possible solution is an emerging movement to- 
ward city, county, or state takeover or subsidization of 
little-used railroad lines, which if employed for road-rail 
service might be operated under a code of rules divorced | 
from railroad tradition. | 

The arguments put forth in favor of road-rail projects 
characteristically are applicable to transit in general. What 
are not stated are specific advantages of the road-rail 
plan or why it is best for a given situation. Some more 
specific claims have been the relatively low capital cost 
involved ($12,000 to $15,000 apiece) for adaptation of 
existing buses, no problem of excess crews, and an ulti- 
mate area system should include road-rail as one element. 
A survey taken at Vernon, Connecticut, found that 88." 
percent of respondents said they would use road-rail if 
available. 

Street grade crossing safety is a paramount concern. 
For highest speed, ideally a transit route should be free 
from grade crossings. Yet, it is easily seen that, since 
road-rail vehicles come onto the rails at grade crossings, a 
line free of such crossings is inaccessible to such vehicles! 
Having only crossings needed for ingress and egress would 
be perfect, but a rail line with 1 or 2 crossings usually 
has many. A road-rail bus has little weight compared 


| 


| vith anormal railroad car, and the issue of its hitting or 
q eing hit by automobiles or trucks becomes critical in- 
eed (35). The matter of avoiding collisions with trains 
|}\lso must be recognized. 
. | One of the prominent arguments for road-rail service 
3 small first cost. As stated before, in 1967-68 conver- 
# ion equipment costs were given as $12,000 to $15,000 
lind costs of buses alone as $35,000 to $40,000. But this 
Iso becomes a shortcoming of the system, since it is such 
little change from regular bus service. For many per- 
ons, including road-rail proponents, there is always a 
omance to riding on a railroad; but many others do not 
are what right-of-way is beneath the wheels as long as 
it feels smooth and gets them where they want to go. The 
Bay Area Rapid Transit system in California, for all its 


he Hartford Experience 


Perhaps the most complete study and evaluation of 
Wthe entire concept of road-rail service, one that ex- 
ended as late as 1971, evolved in Hartford, Con- 
ecticut. 

For openers, the city acquired a Hy-Rail bus during 
ithe period of peak interest in 1968 (26). A ‘‘proving 
yround”’ was selected, lying between the Bloomfield- 
indsor town line and downtown Hartford and in- 
cluding an 8.4-mile (13.5-km) single-track unused line 
hof the Penn Central for line-haul carriage (27). In 
1968 a 2-phased study was made on the alternatives 
bof converting the rail line to an exclusively bus road 
sand equipping it for road-rail vehicles. Five state and 
federal bodies participated in this study, which con- 
wcluded that converting to a bus road would cost 
$6,109,123 while equipping for road-rail would cost 
$1,817,244 (27). 

In September the community of Vernon also be- 

came interested in a Hy-Rail service to downtown 

| Hartford (28). 

The next stage was application to the federal govern- 

»ment for $270,000 as the federal share of about 

' $400,000 to finance an 18-month demonstration 
project that would employ 17 Hy-Rail buses (29). 
Considerable delay ensued in a hassle between prelimi- 
nary and final applications, so it was December 1970 
before the U.S. Department of Transportation an- 
nounced that some $300,000 was earmarked for the 
project (30). 

By this time hard questions were beginning to be 
asked. The questions split the project followers into 2 
definable groups: those who viewed the project as a 
prestigious national first, a regular road-rail transit 
service, and those whose concern ran to a comprehen- 
sive transit improvement plan for the wider Hartford 
or even the Hartford-Springfield area. 

In October, the Greater Hartford Mass Transit Dis- 
trict queried whether the real purpose was to solve 
commuting problems or iron out technical bugs. Doubts 
about the project’s economic viability as an isolated 
operation were raised, and it was claimed that the rep- 


Hy-Rail test bus leaves the station at 


New Prague, Minnesota, on the 


Chicago and North Western railroad 


in 1967. 


utation of all transit would suffer should the project 
fail (31). 

An engineering study by the University of Hartford, 
published in May 1971, found the project wholly un- 
suitable as a transit enterprise. The principal favorable 
arguments ran as follows: (a) To upgrade the track 
and eliminate or adequately protect grade crossings 
would cost vastly more than the 1968 study estimate; 
(b) the single track would allow only 1-way road-rail 
operation; (c) no direct access to Union Station was 
provided; (d) the nature of the route would preclude 
short trip time, an indispensable ingredient for success- 
ful transit; (e) the braking ability of the bus was in- 
adequate; (f) three times as many buses as the 17 con- 
templated would be required to provide proper service 
frequency in the rush hours; (g) costs of the project 
might escalate several times over, Philadelphia being 
cited as an example; (h) the project was insufficiently 
inclusive, thereby being doomed to failure and detri- 
mental to the reputation of transit. Professor Adrian 
Forestier called the system ‘unworkable’ (32, 33). 
tremendous expense, continues to attract riders and 
curiosity because it has been imbued with glamour. Hy- 
Rail and Ryd-A-Rail in 1968 were curiosities, but never 
managed to attain a status of glarnour that might have 
sold them. 

The usage of a normally vacant railroad line is integral 
to the system. Yet, undoubtedly, road-rail buses ride 
best on smooth welded rails and at best speeds on a line 
free from grade crossings. An incongruous situation is 
created. Rail lines with no traffic are precisely those 
least likely to have welded rails and least likely to have 
few crossings. 

An alternative, probably preferable, to extensive track 
upgrading on many lines is improvement of the vehicle 
technology to allow a smooth ride even on rough track. 
No doubt the conversion machinery cost would be 
stretched vastly, but the money not expended to upgrade 
railroad lines should be considered an offsetting saving. 

Calculations of a schedule for the vehicle must include 
road-rail-road conversion times. Promoters have claimed 
that conversion can be effected as quickly as 1 minute. 
Assuming no-hitch operation, 2 minutes of each trip will 
be consumed in conversions. There is also likely to be 
some “‘slack’’ time used in getting to and from the partic- 
ular grade crossings where conversion takes place, since 
these must be on little-used roads fairly free from other 
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traffic. Any hitch in conversion of course adds to total 
trip time. The shorter the trip is, the greater is the im- 
pact of any delay, as the following comparison of trips of 
10 and 30 miles (16 and 48 km) shows. 


Trip Trip Avg 
Length Time Speed Decrease 
(miles) (minutes) (mph) (percent) 
10 20 30.0 

25 24.0 20 

30 20.0 33 
30 45 40.0 

50 36.0 10 

55 S277, 18 


On this consideration alone, it is better to operate 
road-rail buses on longer routes. But at the same time, 
on trips out from downtown, average speeds on highways 
increase as traffic becomes sparser in the farther reaches 
of longer routes. Road-rail trips thus lose their time ad- 
vantage, especially if held to moderate speeds by condi- 
tion of the right-of-way. 

Operating speeds for road-rail buses should be higher 
than those for highway vehicles, more than enough to 
offset the time lost in conversions. To be economically 
viable, road-rail service must offer an attractive trip time 
saving to travelers. How much is ‘‘attractive’’ cannot be 
defined universally. Cutting travel time in half would be 
attractive in itself, but often impossible. Saving 15 
minutes over an hour's trip would be somewhat attrac- 
tive. Assuming that road-rail facilities are suitable, the 


rush hours offer the best opportunity for trip time saving. 


The ideal setting usually envisioned puts the road-rail bus 
gliding rapidly along on its rails past immobile highway 
traffic; this setting clearly exists only in limited times and 
limited areas. A metropolis contemplating use of road- 
rail buses must consider how to use them in off-peak 
hours: keep them idle, run them in highway service, 
lease them, or find other uses. 

The question of particular areas of service suitable for 
road-rail has not been explored to any depth. Cited pre- 
viously have been routes to and from downtown and 
routes to and from airports. Other possibilities for road- 
rail are connecting a military base and a nearby city, con- 
necting a city and a fairgrounds, and providing service to 
resort areas. 


Conclusions 


Let me suggest a Utopian stage for a road-rail service. A 
large metropolitan area is plagued by heavy highway con- 
gestion, lasting at least 2 hours in each rush period. Par- 
alleling a freeway is a new rail line, complete with welded 
rails, laid to service a particular industry that closed its 
doors and moved immediately after the line was laid, 
leaving no patrons along it. The line has no grade cross- 
ings whatever. The city exercised the power of eminent 
domain to appropriate the line for public use, thereby in- 
suring that there would be no interference from train ser- 
vice. Special access ramps that have been built in stra- 


tegic locations allow almost instant interchange between 
the rail line and a nearby high-grade road. Because of 
population concentrations at both ends, only 2 stops for 
pickup and two for distribution are needed. The result 
of this ideal arrangement is that travelers can make the 
journey via road-rail vehicle in half the time required for 
an all-road trip. The climate is favorable, snowstorms are 
unknown. 
It is regrettable that the interest aroused in 1967-68 
has died out with scarcely a murmur. The theory of 
using a rail line in lieu of a crowded highway isa valid one 
even though there are many obstacles. The theory of in- 
creasing the versatility of a rail vehicle by making it ca- 
pable of road running (or of a road vehicle making it by 
rail running) also is valid. There is now a movement to- 
ward more positive thinking about transit. We have not 
had enough experience with road-rail service to determine 
how it may fit into present-day thinking. Road-rail itself 
is unlikely to be a total transit system; but as a service for 
a specific route or specific area within a multimodal sys- 
tem, it could be beneficial. 

Road-rail service may be infeasible under a combina- 
tion of private and public ownership. Putting all elements 
into the public domain may be a prerequisite. 
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Automobiles USED as Minibuses? 


#eduction of congestion on city 
treets would be one of the ad- 


antages of the CART System, in 
y ich automobile drivers are paid to 
ick up other passengers on a fixed 


Help for 
Harried Commuters 


Urban commuting can often be a parade of trials and 
tribulations. Public transportation, when it is available, 

is often crowded, uncomfortable, unreliable, and incon- 
venient. The cost of providing public transit has proved 
to be an enormous financial burden for local governments 
caught in the vicious fare-increase and ridership-decline 
cycle. 

Commuting by automobile offers its own problems. 
Too many automobiles on too few streets and highways 
cause traffic jams. Cars carrying a single occupant rep- 
resent the highest priced form of commuting and use an 
excessive amount of gasoline at a time of petroleum 
snortages and high prices. 

Add the difficulty of finding a parking space, the high 
price of parking when it can be found, and other assorted 
problems, and the commuter is left with the need for a 
transportation program combining some of the best fea- 
tures of public transportation and the private automobile. 

Car pooling is a popular solution, but it is limited by 
inflexibility, by the need to find people going to approxi- 
mately the same destination from the same point of origin 
at the same time. Too many people have too many dif- 
ferent time demands to make car pooling a universal 
answer. 

A concept developed by the Mitre Corporation of 
McLean, Virginia, is based on a simple idea: turn some 
of these cornmuter automobiles into minibuses that pick 
up and discharge passengers on relatively fixed routes. 
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The system is called Community Auto Rapid Transit Sys- 
tem (CARTS). Basically this is how it works, although 
the process is obviously much more complicated in terms 
of organization and implementation. 

Drivers who want to participate in the CARTS pro- 
gram are first screened for their safety record, police 
record, and insurability. They are then issued a decal and 
flag for their cars to identify them as CARTS carriers. 

The decals are color coded to indicate the vehicle’s desti- 
nation for both home-to-work and work-to-home trips. 
The drivers then make a 1-pass cruise of a designated 
pickup route in their neighborhoods or job locations to 
search for passengers. Passengers flag any vehicle heading 
for their destinations. Fares are paid directly to the 
driver but are fixed by a local regulatory agency. A 
fixed-schedule traditional bus service picks up ‘‘straggler”’ 
passengers. 

Possible benefits derived from a CARTS program could 
be extensive. Gasoline conservation—perhaps as much as 
3 to 4 percent of national consumption, if the system 


were widely used—is an obvious one. Traffic congestion 
and air pollution could be reduced. Extra income (as 
much as $2,000 per year is estimated) would be available 
to those drivers participating in CARTS. The riders 
would benefit from low-cost, convenient, and speedy 
travel to and from work. Their savings, in terms of park- 
ing fees, gas prices, and other costs, would be substantial. 
Another beneficiary of CARTS would be the public 
transit system, typically buses in most American cities. A 
well-organized CART System would help spread out the 
peak demand for bus service, which means fewer buses, 
lower capital expenditures on equipment used only 4 or 
5 hours a day under the present system, and fewer bus 
operators. Mitre officials estimate that the number of 
buses needed to provide the straggler service could be as 
few as 10 percent of the number now used for rush-hour 


CARTS drivers are randomly flagged 
down for passenger pickup on resi- 
dential arteries. Payment of a fixed 
fare is made by cash or coupon. 


service since fewer repeat departures would be necessary. 
By serving as a feeder system for bus and subway ser- 

vice, CARTS allows the public transit facilities to be used 
more efficiently in other ways as well. Route lengths for 
buses can be shortened, reducing deadheading time from 
distant suburbs, providing faster bus turnaround, and in- 
creasing bus load factors. With shorter peak-hour com- 
muter routes, buses can provide more frequent and more 
profitable service within the central business district and 
close-in suburbs. 


The picture is not entirely positive; CARTS has its 


limitations. CARTS will have to serve a minimum popule 


tion of 20,000 to have an impact on traffic conditions 
and to be economically feasible. It has to serve a central 
business district or other area that is the employment 
destination of a sufficient number of people. 


Where those conditions exist, another worry likely 
vill crop up: the crime potential. When a potential CART 
ystem is set up every effort would be made to see that 
\ e€ possibility of crime is kept as low as possible. CARTS 
rivers would be checked for police records, and identi- 
cation cards would be issued to both drivers and pas- 
Hengers. Mitre officials point out that the possibility of 
rime is probably lower ina CARTS type of operation 
an in current bus and subway systems. 
. CARTS, despite its apparent advantages, is still a rela- 
lively new and untested idea. However, several urban 
reas In Virginia have expressed an interest in experiment- 
Mg with the idea, and the state’s regulatory agency has 
ndicated that there are no legislative obstacles to its im- 
slementation. Several local jurisdictions in California and 
ashington State are also interested. Mitre officials are 
turrently preparing the details of a feasibility study pro- 
eosal for the Urban Mass Transportation Administration 
ind are optimistic that CARTS will be in operation on an 
“xperimental basis soon. 
Information on CARTS may be obtained from 
Kenneth J. Stetten, Mitre Corporation, Westgate Research 
®ark, McLean, Virginia 22101. 
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One method of making passenger pickups is by 
the use of bus-stop lanes. Studies show surpris- 
ingly limited interference with bus operations, 
for the number of stops needed to fill a car is 
small, as is the percentage of CARTS vehicles in 
a given area. 
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JACK KINSTLINGER, ACTIVE IN 
TRB COMMITTEES, IS NEW HEAD OF 
COLORADO HIGHWAY DEPARTMENT 


Jack Kinstlinger, formerly Deputy Secretary for Planning 
of the Pennsylvania Department of Transportation, has 
been named Executive Director of the Colorado State 
Department of Highways, effective October 31. He suc- 
ceeds Charles E. Shumate, who is a former chairman of 
the Executive Committee of the Transportation Research 
Board. 

Kinstlinger, who is a registered professional engineer 
in 5 states, is active in TRB affairs. He was chairman of 
the Conference on Statewide Transportation Planning 
held at Williamsburg, Virginia, in 1974, and was work- 
shop chairman and a member of the resolution and ad- 
visory committees of the Conference on Organization for 
Continuing Urban Transportation Planning at Mt. Pocono, 
Pennsylvania, in 1971. He serves on 2 NCHRP advisory 
committees and on the TRB Committee on Intergovern- 
mental Relationships and the Committee on Evaluation 
of Urban Transportation Alternatives. 


PLANNING AND ADMINISTRATION 


FHWA Administrator Forecasts 
Cars on Way Out in City Centers 


It may soon be necessary to restrict automobiles in the 
central business districts of large cities, according to 
Federal Highway Administrator Norbert T. Tiemann, 
who disclosed recently that federally funded demonstra- | 
tion programs using this technique will be launched in 
several cities next year. | 

Tiemann told delegates to the Forty-third Annual | 
Meeting of the International Bridge, Tunnel and Turnpike 
Association in Paris that there is a need for the creation | 
of automoble-free zones in large cities. Although the 
action will be politically unpopular and will create much 
opposition, it is an idea whose time must soon come, he 
said. 

Automobile-free zones are feasible in a variety of urbat 
settings and in certain areas of special importance. These 
areas might be better enjoyed by people walking or riding 
special forms of conveyances such as jitneys or minibuses 
the FHWA Administrator added. 

Tiemann diclosed that the Federal Highway Adminis- 
tration Is participating in an advisory capacity to the Urbar 
Mass Transportation Administration in an automobile- 
restricted zone feasibility study. ‘‘Upon completion of 
this 12-month study,” he said, ‘several cities selected as 
part of the study will be used for demonstration projects 
The demonstration projects that we will be implementing 
in these cities next year will show us whether the 
automobile-free zone concept is feasible in large cities. | 
think it will work. | may be wrong, but we are going to 
find out.” 
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2 arking Garages on Air Rights 
roposed for Oklahoma Expressway 


E\ novel solution to the commuter parking problem has 
been proposed by an Oklahoma architect-engineering 
Firm engaged in planning the Tulsa Interdispersal Loop 
Ow under construction: Put the cars in special parking 
yarages built on the air rights above the highway. 

The firm of Hudgins, Thompson, Ball and Associates 
envisages a 4-story facility accommodating 1,000 cars 
and reached by ramps from the expressway. One level 

ould be below grade, 1 at grade, and 2 above grade. 

he cost of the garage is estimated at $6 million, at least 
> 1 million less than a conventional parking garage. Apart 
From the savings in cost, the benefits in keeping commut- 
ers’ cars off the city streets would be substantial. 

The term “air rights’ refers to the concept of separate 
twnership and use of the space above streets, express- 
ays, railroads, parking lots, historic structures, and other 
mroperty. One of the more notable examples of the use 
tof air rights is a series of apartment houses built over the 
anhattan approach to the George Washington Bridge in 
ew York City. 

The Tulsa Interdispersal Loop is a circumferential 
Mighway surrounding the downtown section of the city 
and connecting 7 existing and planned expressways. 


=mergency Lighting System 
ls Powered by Solar Energy 


he usual emergency lighting systems in rail rapid transit 
Sars are powered by the car battery system, which is tied 
nto other car subsystem operations. Asa result, the 
=mergency lighting has quite often failed when it is 
Aeeded, and passenger rescue from cars stranded in the 
subway tunnel has been seriously hampered because the 
bars and the tunnel were in total darkness. 

Serious concern for a reliable source of rescue light- 
/ng led to efforts by the Massachusetts Bay Transporta- 
tion Authority (MBTA) and the Transportation Systems 


4 A 


) eo x a 
tied cA, ua of + 
vance 2 SOMES. ae \ lebee\ “Hu akat upon 2 


ENG MET TORING TACIT 
| AE Cm PLE aHiep 
JRIMP TO PREKING 
} ims RDO MAN 


4 ({ ‘i oi f z 
hy) ee is 
“S oe aes 


Poy Mea 


a 


Center (TSC) to produce a practical solution. Two years 
ago MBTA and TSC, under the sponsorship of the Rail 
Technology Division of the Urban Mass Transportation 
Administration, put into service a solar-powered emer- 
gency lighting system that is isolated and independent of 
all other car systems. Initial tests of the system (2 cars 
on the Orange line) were successful, and additional sys- 
tems on all 4 lines were installed for a full-scale in-service 
test and evaluation in the Boston environment. The sys- 
tems have operated since early 1973 without needing any 
maintenance due to failure or deterioration of the system 
components. 

The solar energy emergency lighting system consists 
of a set of solar cells, approximately 60 in.2 (387 cm?) 
in area, mounted on the car roof and feeding energy to a 


set of rechargeable, nongassing, gelled-electrolyte batteries 


that supply power to the illuminating lamps. The solar 
cells are capable of producing full battery charge in 1 day, 
even in weak sunlight, and the batteries have been ex- 
hausted to O charge over several cycles for experimental 
purposes. 

The three solar panels on each car are 50-cell units 
having design ratings of 2.5 V and 1.5 W each, connected 
in series to provide a high limit charging voltage of ap- 
proximately 7.5 V. 

Four emergency light control switches, all in parallel, 
allow switching the lights from separate locations: the 
motorman’s compartment at either end of the car and 
the platform at either end of the car. 

In the present MBTA configuration, eight 150- 
candlepower sealed-beam lamps are installed: Three 
lamps are aimed on the interior of the exit at each end 
of the car, and 1 lamp is over the exterior exit to the 
platform at each end of the car. The sealed-beam focus- 
ing reflector provides efficient illumination for the life 
of the lamp. The emergency power receptacles, one at 
the exterior at each end of the car, allow emergency use 
of the battery power whenever needed. 

Each car cost less than $500 to equip in 1973. The 
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system is claimed to be free of the troubles and failures 
associated with conventional emergency lighting systems, 
and its ruggedness is demonstrated by the fact that no 
special consideration has been given to the roof-mounted 
solar cell panels even when the vehicle goes through the 
wash rack. 


High-Speed System From 
Canada to Mexico 
Under Study by DOT 


A high-speed ground transportation system linking 
Tijuana, Mexico, with Vancouver, Canada, is the subject 
of a 3%-month study being conducted by Peat, Marwick, 
Mitchell and Company for the Federal Railroad Adminis- 
tration. The $100,000 West Coast Corridor study is 
being conducted in cooperation with representatives of 
the states of California, Oregon, and Washington, which 
have already done some work in identifying transporta- 
tion needs in the corridor. 

The primary objective of the study will be to deter- 
mine the social, technical, and economic implications of 
such a system, which would go by way of Seattle, Port- 
land, Sacramento, San Francisco, Fresno, Los Angeles, 
and San Diego. Although the basic requirement is evalua- 
tion of the need for high-speed transportation of passen- 
gers, the thrust of the study is multimodal and includes 
both passenger and freight considerations. Therefore, 
emphasis is being placed on identifying corridor and sub- 
corridor transportation characteristics and problems, 
determining the compatibility and value of data from 
past and ongoing studies for analysis of the problems, 
and determining what the scope and funding require- 
ments should be. 

The study is being conducted as a requirement of the 
Amtrak Improvement Act of 1974. The act requires an 
interim report to Congress on January 30, 1976. 


DESIGN AND CONSTRUCTION 


Arizona Tests ““Rubber Road” 
On Beeline Highway 


The Arizona Department of Transportation was one of 
the pioneering agencies in the use of reclaimed rubber 
in extending the life of road surfaces. Gene Morris, 
engineer of research, has directed extensive research in 
the process, including a recently constructed section of 
Ariz-87, known as the Beeline Highway, between 
Phoenix and Payson. 

According to Morris, who serves on the TRB com- 
mittees on Conduct of Research, Characteristics of Bitu- 
minous Pavements, and Characteristics of Nonbitumi- 


nous Compounds of Bituminous Paving Mixtures, ‘It is 
apparent that asphalt-rubber systems will permit a true 
flexible pavement design resulting in major economic 
benefits. We have already used asphalt-recycled rubber 
mixes successfully as seal coats and as a membrane un- 
der overlays to prevent fatigue cracking of asphalt 
pavement.”’ 

In the Beeline Highway test, rubber reclaimed from 
discarded tires was mixed with asphalt and used in re- 
surfacing a stretch of the highway. This rubberized 
asphalt is claimed to produce a more flexible, longer 
lasting pavement that will be resistant to cracking and 
rutting and will reduce the tendency of asphalt to ooze 
to the surface on hot summer days. 

The use of reclaimed rubber tires helps to eliminate 
the solid waste problem caused by the 2 billion already 
discarded tires and by the 200 million more being 
scrapped each year. The reclaimed rubber used in the 
Arizona test comes from several sources, including the 
U.S. Rubber Reclaiming Company of Vicksburg, 
Mississippi, which is participating in similar tests in 19 
states and is cooperating with the Federal Highway Ad- 
ministration in a nationwide test program to investigate 
the use of reclaimed rubber in roads. 


OPERATION AND MAINTENANCE 


Studded Tires Unsafe and Costly, 
Says FHWA Safety Expert 


“Studded tires do more harm than good from a safety 
standpoint and also cause extensive and expensive damag 
to highway surfaces,’’ according to R. Clarke Bennett of © 
the Office of Highway Safety, Federal Highway Adminis- 
tration. He told an audience at the Annual Congress of 
the National Safety Council in Chicago recently that the 
Federal Highway Administration has concluded that | 
studded tires are deterimental to the overall national | 
safety effort and that states should be urged to ban them. 
Studded tires have a minimal effect on reducing stop- | 
ping distances, he said. ‘Stopping distances from 20 | 
mph (32 km/h) at 30 F (-1.1 C) glare-ice temperature for 
tires without studs were in the range of 150 ft (48 m),”""_— 
he said, referring to tests made in 1972 by the Commit- — 
tee on Winter Driving Hazards. ‘‘With controlled protru- 
sion studs, this stopping distance dropped to about 125 
ft (38 m). Although this represents a definite improve- 
ment, it is not a dramatic reduction in stopping. You 
could get the same result in shorter stopping distance as 
produced by these studs by dropping your speed from 
20 to 18 mph (32 to 29 km/h)."’ He also suggested that 
the use of studs can give drivers an unwarranted feeling 
of safety. On dry pavement, he noted, stopping dis- 
tances are greater with studded tires than with non- 
studded tires. 


Noting that FHWA, in cooperation with the states, 
fas launched a nationwide effort to improve pavement 
id resistance and upgrade pavement markings in the in- 
arest of safety, Bennett said that excessive wear caused 
studs is totally counterproductive to this safety effort. 
The 2 methods of improving skid resistance—overlay- 
g the pavement with an open-textured surface or groov- 
g the concrete—are designed to give the pavement at 
fast 10 years of useful service, but studded tires can de- 
troy them ina fraction of that time, Bennett said. 
Pavement markings and glass beads are rapidly de- 
royed by the studs. Ruts in the pavement fill with 
vater and cause hydroplaning and also cause excessive 
Hlashing and spraying when the roads are wet. 
_ Referring to the toll exacted in highway pavements by 
itudded tires, Bennett said, ‘The damage caused by 
ituds would require repaving heavily traveled roads every 
to 4 years. The costs are astronomical; Pennsylvania 
estimated the additional resurfacing cost caused by studs 
ip be more than $4 million annually. Massachusetts 
estimated an additional $3.37 million per year for its 
nterstate and primary systems alone.” 
He also noted that icy roads in winter occur only 
bout 1 percent of the time on the major road system. 
During the other 99 percent of the time, the studs wear 
e pavement. 


raffic Deaths Drop in 1974 


he lowering of speed limits, less driving, and a change in 
Iriver habits—all effects of the energy shortage—had a 
framatic impact on traffic deaths in the United States in 

974, according to the U.S. Department of Transpor- 
sation. 

Accidents on the nation’s highways claimed an esti- 
ated 45,534 lives in1974, a reduction of 9,550, or 18 
sercent of the 1973 total. The traffic fatality rate per 
100 million vehicle miles driven dropped to 3.56, by far 
he lowest in the industrialized world. 

These figures and other facts about highway safety 
ere made public recently in reports submitted to Con- 
gress as required by law. The reports constitute a review 
lof the causes, seriousness, and complexity of the traffic 
safety problem and the programs and research undertaken 
by the federal government to reduce death and injuries 
on the nation’s roads. 

In addition to reduced speeds and reduced travel, 
petter driving and better roads coupled with improved 
state and community highway safety programs were 
credited by the report for the reduced death rate. 

Credit must also go to the basic safety devices installed 
sn automobiles through federal standards since 1968. 
Nore than 50 such standards and regulations have been 
sssued, and nearly 75 percent of the cars now on the 
-oads meet these standards. 

Still, say the reports, traffic safety in the United 
States is a major public health problem. Motor vehicle 


accidents claim more lives annually than all crimes of 
violence and more than. any disease except heart, cancer, 
stroke, and pneumonia. Motor vehicle accidents account 
for more than 90 percent of all the victims from all 
modes of transportation combined. 

Several aspects of the safety problem that continue to 
grow in scope include the 22 percent of drivers under 25 
years of age who are involved in 35 percent of all acci- 
dents, alcohol, vehicle mix (in a 2-car collision, it is al- 
most always the smaller vehicle and its occupants that 
suffer the greatest damage), and, of course, speed. 


3M Opens Traffic 
Safety Center 


The 3M Company has officially opened its new Transpor- 
tation Safety Center, featuring a unique demonstration 
roadway, at a site south of St. Paul, Minnesota. The 
center is designed to test and evaluate the newest con- 
cepts and trends in modern traffic signing and pavement 
markings. 

Frank Marzitelli, commissioner of the Minnesota De- 
partment of Highways (left in photo), and Norbert T. 
Tiemann, federal highway administrator, cut the ribbon 
at the opening ceremonies. 

To be operated in conjunction with 3M laboratory 
facilities, the center will offer its testing facilities to na- 
tional, state, county, and city officials; consultants; con- 
tractors; and others concerned with effective traffic 
control. 

A major feature of the center is its demonstration 
roadway, which carries traffic past a mechanized block- 
house. Trestles protruding from the blockhouse are used 
to display all types of overhead traffic control signs. This 
allows side-by-side comparisons to determine the visibility 
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in both daylight and darkness of identical signs using a 
variety of different materials. 

Other signs can be mounted on mechanical devices 
located along the shoulders of the road. These devices 
can display signs at any incidence angle. The roadway 
itself will be used to demonstrate and test a variety of 
pavement marking materials, such as delineators, tapes, 
thermoplastics, beads, and quick-dry materials. 

A sophisticated optics laboratory, where concepts 
such as retroflectivity will be presented and demon- 
strated, will be available to users of the safety center. 


“Moving On” Is Quieter 
Because of New Sound Centers 


Sixty truck sound centers located across the country are 
helping truck operators to solve potential noise problems. 
Personnel at the centers, which are constructed and op- 
erated at retail branches of the Truck Division of Interna- 
tional Harvester, have received special training in noise 
measurement and truck noise control. More centers are 
planned in anticipation of government vehicle noise con- 
trol legislation. 

The Bureau of Motor Carrier Safety has introduced 
regulations limiting the allowable level of interior (cab) 
noise for all trucks operated in interstate commerce not 
to exceed 90 dB(A). 

Specific in-cab noise reduction kits and acoustical ma- 
terials are available at the center to treat all makes of 
truck. 

Every effort is made to provide maximum noise reduc- 


Personnel at 1 of the 60 truck sound 
centers carry out tests on the exterior 
(left photo) and interior (right photo) 
of an International truck. 


tion at the lowest possible cost to the truck operator. F 
example, uncured rubber is used as a barrier material 
rather than the more expensive lead vinyl and results in 
highly acceptable level of noise attenuation at substantia 
dollar savings. 

Primary sources of exterior truck noise are exhaust, 
cooling fan, engine, and air intake. Special high-volume 
‘mufflers with integral wraps, premufflers, acoustically 
treated superstack tail pipes and resonators, special fan 
spacers, shroud extensions, low opening shutter stats an 
clutch fans, high-volume air cleaners, and noise suppres- 
sion covers and panels—all help to cut down the level of 
noise. 

Booklets and audiovisual aids have been developed to 
help the truck operator and can be obtained through 
International Truck regional sales offices. 


Safety ‘‘Hot Line’ Under Test 


A consumer’s toll-free, experimental automobile safety 
hot-line facility serving a 10-state region was inaugurated 
in October to speed the exchange of automobile safety 
and defect-related information between the motorist and 
the National Highway Traffic Safety Administration 
(NHTSA) of the U.S. Department of Transportation. 

All residents of Maryland, Virginia, West Virginia, 
North Carolina, Delaware, Pennsylvania, New Jersey, and 
Connecticut may call the NHTSA headquarters on the ho 
line by dialing 800-424-0123. Portions of New York 
State and southern Ohio are also included. 

James B. Gregory, NHTSA administrator, said that if 
the experimental service provides the benefits hoped for 
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' 
he agency will consider expansion into a national toll- 
ree hot line at the end of the 1-year trial period. In the 
meantime the project is limited to 5 incoming consumer 
fines. NHTSA operators are handling calls 5 days a week 


From 8 a.m. to 5 p.m. on weekdays. Calls received at other 
Imes are recorded on automatic telephones, and Operators 


ontact the callers during the next work day. 


) NATIONAL COOPERATIVE HIGHWAY 
RESEARCH PROGRAM 


study Set Relating Highway Design 
o Cost and Efficiency 


About 50,000 people die on United States highways every 
ryear. Two million more are injured, and the cost of the 
'17 million accidents that occur yearly is more than 

ep 10 billion. Designers, faced with a gigantic task and a 


pnecessarily limited budget, have to select the highway de- 


Esign improvements that will work best for the lowest 
wcost. Their task will be simplified as a result of a con- 
tract let recently by NCHRP. The $260,000 contract, 
awarded to Roy Jorgensen Associates, Inc., of Gaithers- 
burg, Maryland, is intended to optimize geometric de- 
sign standards for highway facilities, both urban and 
rural, and to reflect a regard for economy without sacri- 
ficing traffic safety. 

The NCHRP project statement comments, ‘To maxi- 
mize accident reduction with the limited funds available, 
design standards should be flexible. The design should 


be tailored for each project, route segment, or subsystem 
to produce significant accident reductions per dollar ex- 
pended. In this fashion, the cumulative accident reduc- 
tion of many such improvements will greatly exceed the 
reduction possible from a relatively few improvements 
designed according to a rigid set of high standards that 
ignore costs.”’ 

The researchers will quantify the effect of varying the 
magnitude, size, or dimension of each roadway and road- 
side design element, or combinations of elements where 
appropriate, on accident frequency and severity. They 
will then develop a methodology to measure the cost ef- 
fectiveness of the various levels of each element. 

Because of the large number of variables involved in 
the geometric cross section, longitudinal design, and en- 
vironmental and traffic factors, the researchers will first 
identify promising areas of investigation and concentrate 
on these in more detail. The NCHRP project statement 
comments that all possible factors and combinations of 
factors cannot be considered within the time and fund- 
ing constraints for the project. 

A spokesman for Roy Jorgensen Associates, Inc., 
points out, “‘In the history of highway development, 
several characteristics stand out. First, design standards 
have evolved. When traffic speeds were slow, the objec- 
tive was to provide all-weather surfaces. As speeds in- 
creased, elements such as grades, centrifugal force of the 
vehicle, marginal and median friction, and control and 
safety became important. 

“Another trend in highway development has been an 
underlying assumption (highway needs studies) that some- 
day the entire system would be brought up to a minimum 
level of sufficiency with substantially uniform design 
standards. Funds were not a serious problem, and con- 
sequently as the design standards became more sophisti- 
cated it was possible to think in terms of broad applica- 
tion of these standards. Designs did not have to be 
tailored because cost effectiveness, in most cases, was not 
a consideration and because the knowledge of influences 
of design elements on safety was not available. Now the 
pressure is on. Highway needs estimates are increasing. 
Time horizons for completing the Interstate system be- 
come more distant, and the general condition of the high- 
way system is deteriorating. It has become obvious that 
highway service is not even holding its own, let alone 
making progress. 

“The accident problem remains with us, despite recent 
decreases in numbers of accidents and fatalities resulting 
from actual and feared fuel shortages. Highway design 
elements will continue to be a major factor in a sizable 
segment of the overall accident program. It is highly un- 
likely that the public will tolerate any deemphasis on 
countermeasures to accidents and severity related to de- 
sign elements.” 

The project, designated NCHRP 3-25, is expected to 
be completed by September 1977. 
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New PCA Study: 
Protecting Bridge Decks 


The Portland Cement Association has been awarded a 
$75,000 contract by NCHRP to evaluate galvanic cathodic 
methods for protecting reinforcing steel in concrete bridge 
decks against corrosion. Specifically, the researchers will 
assess the benefits of zinc anode galvanic protection sys- 
tems for transmitting protective electric current to the 
steel. The project, designated NCHRP 12-13A, is ex- 
pected to be completed in July 1978. 

This is a continuation of earlier NCHRP research that 
investigated both galvanic and impressed-current cathodic 
protection systems for reinforced bridge decks. The new 
program will consist of a field study program to evaluate 
the performance of the galvanic or sacrificial anode ap- 
proach to cathodic protection. The sacrificial anode sys- 
tem is described in the final report of NCHRP Project 
12-13, which concentrated on theory and laboratory 
findings. 

Researchers will now install a zinc anode galvanic 
cathodic protection system on a proposed deck rehabill- 
tation project after the necessary arrangements have been 
made with a participating state highway or transportation 
agency. The performance of the system will be monitored 
during a 2-year period. The bridge deck will be instru- 
mented to provide a full range of information. 

A final report will contain all of the collated informa- 
tion plus a cost analysis for the various systems evaluated 
and the anticipated life of these systems. The report will 
contain detailed information obtained during an exhaus- 
tive visual inspection of the protected bridge deck at the 
end of the 2-year period. Cores will be taken at selected 
locations to obtain samples of the protected reinforce- 
ment and of the end portions of the sacrificial anode. 

A Portland Cement Association spokesman commented 
on the urgency of the problem: ‘During the past 20 to 
25 years, the performance of concrete bridge decks has 
been seriously impaired by the use of chloride deicer salts 
to maintain frost-free highway systems. The detrimental 
effects of using these deicers are manifested in the cor- 
rosion of reinforcing steel and the development of spalls 
at the wearing surface. At the present time, the steel in 
thousands of bridge decks has corroded sufficiently to 
require expensive repair measures, which has either al- 
ready been done or is planned.”’ 


University of Idaho Project: 
How Moisture Affects Asphalt 


The prediction of moisture-induced damage to asphaltic 
concrete has been studied for several years by the Uni- 
versity of Idaho under an NCHRP contract. Until now, 
the university researchers have been concerned with de- 
veloping a tentative test system for predicting the sus- 
ceptibility of asphaltic concrete to moisture damage and 
a general plan for a comprehensive field evaluation of the 


system. The essential findings were transmitted to 
NCHRP as part of the final report for the first phase of 
NCHRP Project 4-8(3). 

Now the research moves into its next stage with the 
signing of an additional $50,000 contract to cover the 
field evaluation of the tentative test procedures. The 
project will include participation by selected state high- 
way and transportation agencies in the study and visits 
by the research team members to all cooperating states. 
Data from field and laboratory tests provided by partici- — 
pating states will be assembled and evaluated, and an 
interim report is expected to be filed after experimental 
pavements have been in service for 2 years. The final re- 
port, containing a full evaluation of the test system with 
proposed modifications as required, will be submitted 
by January 31, 1981. 

Although the field experimentation will be coordinate 
with regularly scheduled new asphaltic concrete construc- 
tion by the participating states, the cost of the construc- 
tion, sampling, testing, and data collection is not included 
in the contract, but will be borne by the states. 

Research was spurred by the complex and not clearly 
understood phenomenon of adhesion between asphalt 
cement and aggregate particles in asphaltic concrete. The 
loss of bond (stripping) due to the presence of moisture 
between the asphalt and the aggregate is a problem in 
many areas of the country and is severe from the stand- 
point of highway pavement performances in some in- 
stances. Although the problem is influenced by many 
factors, such as asphalt characteristics, aggregate proper- 
ties, mix design, construction procedures, environmental 
conditions, and traffic, the vast amount of field experi- 
ence Indicates that the presence of moisture in combina- 
tion with other factors is most critical with regard to the 
phenomenon of adhesion between the asphalt cement 
and the aggregate particles. 


Partial-Lane Pavement Widening | 


The importance of adequate width for traffic lanes is rec- | 
ognized by local, state, and federal highway officials. | 
Partial-lane pavement widenings, usually placed to serve 
with the adjoining old pavement as a base for structural 
overlays, have been employed for many years in pavement 
rehabilitation and betterment. Where the vertical and 
horizontal alignments of the older pavements are within 
the range of present standards and only the widths haves 
become obsolete, this approach has ample economic justi- 
fication. NCHRP Synthesis of Highway Practice 28, 
Partial-Lane Pavement Widening, records and evaluates 
current practices and presents guidelines that past ex- 
perience suggests will produce satisfactory results in most 
instances. The numerous problems that are likely to be 
encountered are pointed out, and specific solutions are 
offered. 

State roads are usually widened from 18 or 20 ft to 
22 or 24 ft (5.5 or 6 m to 6.5 or 7 m). Some county 


idening projects are the same as those for state roads, 
although several counties are widening 12-ft (3.5-m) 
Havements to 20 ft (6 m). Numerous counties have many 
iles of 10 or 12-ft (3 or 3.5-m) pavement that is in im- 
ediate need of widening, and nearly all the states re- 
Sponding to a 1973 survey indicated that some widening 
ork was planned during the next 5 years. 

Specific problems encountered on partial-lane pave- 
ent widening projects include narrow work areas, ac- 
quisition of additional right-of-way, variable subgrade, 

econditioning of existing pavement, reflective cracking, 
structure widening, surface and subsurface drainage, traf- 
ific during construction, access for abutting owners, and 
tfunds for projects. These problems have been addressed, 

Band practices have been developed to meet specific needs. 

Nearly all partial-lane widening projects include provisions 

or placing an overlay over both the old and the new 
yDavement, sometime during the following construction 
eseason. 
The report covers modification and repair of existing 
bdrainage facilities and the possibility of improving align- 
ment by shifting the widening to the inside of curves 
here possible. It points out the hazards of open trenches 
adjoining traffic lanes and recommends that those 
trenches be filled in at the end of each working day. 
The report points out, ‘Developing shortages of satis- 
factory construction materials provide further reason for 
spartial-lane pavement widening. The selection of ade- 
quate structural designs and the use of proper construc- 
tion techniques for partial-lane widenings are important, 
-and numerous failures have occurred when good practice 
‘has not been observed. Other considerations not directly 
‘related to the widening structure, but which nevertheless 
demand careful attention for overall success, include 
items such as drainage changes and the provisions that 
must be made during construction for access to private 
and business properties served by the existing pavement.” 
To develop the report in a comprehensive manner and 


to ensure inclusion of significant knowledge, the Trans- 
portation Research Board analyzed available information 
assembled from many highway departments and agencies 
responsible for highway planning, design, construction, 
operations, and maintenance. The analysis was done 
under the guidance of a specially selected panel of ex- 
perts, who also reviewed the final report. 

Synthesis of Highway Practice 28 costs $3.20 and 
may be obtained from the Transportation Research 
Board. 


Use Water Instead of Oil Products 
ENERGY SAVING POSSIBLE IN PAVING 


More than 300 million gallons (1135 million liters) of 
petroleum products could be saved each year if water 
rather than petroleum distillates were used in asphalt 
paving, according to a new report funded by the Federal 
Energy Administration and the American Association of 
State Highway and Transportation Officials. The report 
notes that further energy savings could be achieved by 
using, whenever practical, cold- or ambient-temperature 
asphalt mixes to replace hot mixes. 

These conclusions are contained in NCHRP Synthesis 
of Highway Practice 30, Bituminous Emulsions for 
Highway Paving. The study was prepared by a team of 5 
consultants, with assistance from an advisory panel of 17 
selected experts. It is considered to be the most up-to- 
date and comprehensive publication on the use of emul- 
sions in highway pavements and is being distributed to 
3,500 highway administrators, engineers, and academi- 
cians across the country. 

“Here is a way by which the nation potentially could 
save 800,000 gailons (3 million liters) of oil equivalent 
per day,’ Federal Energy Administrator Frank Zarb said 
in commenting on the report. ‘“Achieving our national 
goal of energy independence will require equitable contri- 
butions by business, industry, government, and con- 
sumers. | am happy to see this report by authorities in 
the important field of highway construction materials.”’ 

Synthesis of Highway Practice 30 costs $4.80 and may 
be obtained from the Transportation Research Board. 


Low-Volume Roads Can 
Be Concrete, Too! 


Portland cement concrete pavement has traditionally 
been thought of as premium pavement for use where high 
volumes of traffic are expected. Structural design crite- 
ria, construction equipment and processes, and material 
uses that have been developed through the years for con- 
crete paving have been oriented toward this use. NCHRP 
Synthesis of Highway Practice 27, PCC Pavements for 
Low-Volume Roads and City Streets, deals with another 
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aspect of concrete use in highways. !t assembles and 
analyzes information from many highway departments 
and agencies throughout the country on the merits of the 
practice. 

About two-thirds of the nation’s 3.2 million miles 
(5.2 million km) of rural roads and 614,000 miles 
(988 000 km) of municipal streets carry less than 400 
vehicles per day. Because of the extensive mileage in- 
volved, a substantial amount of money is needed to keep 
these facilities operating satisfactorily. These low-volume 
roads and streets have usually been built of low-cost ma- 
terials and by inexpensive processes. Often, no higher 
standards are justified, and a greater mileage of pavement 
can be placed in service more quickly. Sometimes, how- 
ever, a consideration of future maintenance costs and 
rehabilitation needs may suggest that a higher quality 
pavement may be the more economic alternative on an 
annual cost basis. During the past several years, a grow- 
ing number of agencies have seen a potential for portland 
cement concrete pavement serving economically in se- 
lected low-volume situations. These agencies have de- 
veloped ways of reducing original costs such that con- 
crete seems to be an economically competitive material 
under some circumstances. Locations where traffic 
patterns are not likely to change for many years or where 
relatively thin overlays cannot be applied to upgrade 
existing pavements to provide comparable service seem 
to offer the best opportunities for economical use of 
concrete for lightly traveled roads. 

The synthesis relates the history of the use of portland 
cement concrete for low-volume roads and streets in the 
nation since the turn of the century. Several counties in 
Illinois built significant mileages of 1-lane concrete pave- 
ments at that time, and many of these pavements, either 
as surface or base, are still carrying traffic. The synthesis 


stresses that the adoption of uniform standards for this 
type of construction stimulates competition among con- 
tractors, encourages research into the most productive 
type of equipment, and results in the development of 
construction techniques that keep costs down while pro- 
ducing a superior product. 

The authors encourage the use of local aggregates and 
the exploration of new sources of aggregates. 

Synthesis of Highway Practice 27 is available from the 
Transportation Research Board for $3.60. 


Correcting Soft Embankment Foundations 


Soft foundation areas are often encountered when new 
highways are in the planning and design stages. Some- 
times an alternative location can be used, but normally 
the right-of-way is fixed, and remedies have to be taken 
to make the foundation suitable for use. A new report 
from NCHRP lists the many solutions to the problem 
found in many areas of the United States. Synthesis of 
Highway Practice 29, Treatment of Soft Foundations for 
Embankments, contains available information assembled 
from many highway departments and agencies responsi- 
ble for highway planning, design, construction, opera- * 
tions, and maintenance. 

“In many areas the earliest preliminary location plan- 
ning should consider the possibility that some routes 
might involve soft foundation soils,’’ says the report. 
“The relatively long time required to evaluate the impact 
of soft foundation areas makes it advantageous to include 
special foundation investigations as part of preliminary 
planning studies. Right-of-way for some soft foundation 
construction alternatives may exceed usual requirements. 


addition, construction alternatives involving subsoil 
abilization by consolidation require surcharge loading 
riods. Additional right-of-way and time for surcharge 
ading may be available only if early planning studies 
cognize these special needs and consider their impact 
fore final route selection and public hearings. If this 
ie done, an objective appraisal of all applicable con- 
sruction alternatives may be precluded.” 

| Construction over soft foundation areas requires ex- 
ansive investigations and detailed comparative analyses 
evaluate possible construction alternatives. Such addi- 
Onal information is expensive, and the cost of preparing 
mparative designs should be considered separately from 
ne cost of preparing designs, plans, and specifications for 
ormal subsoil conditions. The added engineering costs 
e, however, but a small item compared to potential 
Vings in construction costs. Embankment failures, 
Oor-riding pavement, and high maintenance costs must 
e considered. 

Among the alternative approaches to the soft founda- 
ion problem listed in Synthesis 29 are elevated struc- 
res, embankment fill supported by piles, excavation of 
ft soils and replacement by suitable fill materials, sub- 
il stabilization with or without sand drains, and no 
eatment whatever but relying instead on carefully de- 
iled field investigations and careful design studies to 
chieve uniform settlements. Each alternative can be 
valuated based on factors such as construction cost, 
aintenance, environmental effects, fill availability, and 
lisposal area availability. 

The report points out, ‘Public relations considerations 
ure especially important when embankments are con- 
tructed over soft foundations because of the long time 
eriod required when foundation stabilization is being ac- 
complished by consolidation under surface fills. Under 
| hese circumstances, a news release seems desirable to ex- 
lain that the delay in completing the roadway will mini- 
ize construction costs and maximize postconstruction 
ehavior of the roadway.’ Lack of adequate explanation 
f aseemingly static construction project can raise doubts 
n the public mind about the competence of the highway 
agency and the contractor. 

Synthesis of Highway Practice 29 can be obtained 
‘rom the Transportation Research Board at a cost of 
63.20. 


INDUSTRY 


Simplicity, Style, and Safety 
3uilt Into New Bus Bumper 


“\n energy-absorbing bumper that requires no mainte- 
Aance, no filling, and no inspection and has no mechani- 
sal hookups has been tested for 2 years for use on buses. 
During 3 test programs the bus equipped with the new 
Sumper hit a barricade at 6 mph (10 km/h) with no dam- 


7 The new energy-absorption bumper 
is shown fitted to a standard bus. 


2 The bumper was tested by Calspan 
as 1 of 3 major test programs during a 
2-year period. 
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age to the bus, was hit by a car at 10 mph (16 km/h) with 
no damage to either vehicle, and hit a car at 18.5 mph 
(30 km/h) with no damage to the bus or the bumper. 
The center of the bumper is a foam urethane core that, 
upon impact, provides a controlled contraction and re- 
covery rate over a wide range of temperatures. This ma- 21 
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terial provides a pneumatic effect by restricting the out- Yorktown National Historic Park 


flow of air when impacted and controlling the inflow of Has Revolutionary Wooden Bridge 
air after the compression force is removed. The material 
has ““memory'’—it returns to its original molded form Reference to a revolutionary wooden bridge in the York- 
after impact, ready to cushion any subsequent impacts. town Battlefield National Park in Virginia might lead the 
The fiberglass reinforced plastic flex beam is another im- reader to assume that history and engineering are being 
portant feature of the bumper. This beam combines the confused, but nevertheless that is what the Koppers Com- 
strength of steel with energy-absorbing flexibility. The bany of Pittsburgh has wrought. The new Tour Road 
beam deflects under impact and then recovers with no Bridge, with a 72-ft (22-m) span, is formed with a com- 
SMM IMLS SL etiesa e) a plete package of glue-laminated wood, solid wood mem- 
The bumper, which has the trade name of Transafe, is bers, and hardwood—a new departure in construction of 
manufactured by Energy Absorption Systems, which also 


roadway bridges. 


makes Hi-Dro Cushion systems and other safety-related A Koppers spokesman foresees the primary applica- 
hardware. A company official claims that the real break- tion of the glue-laminated wood bridge package as being 
through, and the greatest advantage, of the new bumper for secondary roadway bridges ranging in clear span 

is its constant state of readiness. “lt does not need water length from 30 to 100 ft (9 to 30 m), with standard high- 
or air or properly functioning air connections. It does way loadings of 20 tons (18 144 kg). The laminated 


not need periodic maintenance or inspection. It is 100 
percent reliable and functions whenever it is needed, in 
both cold and hot weather,” he said. 

It is more than 150 Ib (68 kg) lighter than other 
energy-absorbing bumpers. 

This reduction in bumper weight provides fuel reduc- 
tion and less wear on the suspension system. It is avail- 
able in 96 and 102-in. (244 and 259-cm) widths with 
brackets to facilitate installation on any bus produced by 
the major North American manufacturers. Bumpers can 
be color coordinated to complement the appearance of 
the bus. 

Funding for 80 percent of the cost of Transafe 
bumpers, either on original equipment or for retrofit, is 
available under either section 3 or section 5 of the Urban 
Mass Transportation Act of 1964 as amended. 

Further details may be had from Energy Absoprtion 
Systems, Inc., 1 IBM Plaza, Chicago, IIlinois 60611. 


wood deck is sufficiently stiff to reduce vibration and 
deflection of the roadway surface and is pressure treated 
to withstand the effects of roadway salts. 


7 Glue-laminated bridge deck 
panels are lowered into place. 
The panels, pressure-treated 
with creosote, are connected 
with steel dowel pins before 
being bolted to the girders. 


2 The Tour Road Bridge at 
Yorktown blends in with the 
surrounding forest while pro- 
viding low-maintenance per- 
formance because of its lami- 
nated wood construction. 


The wood bridge package, installed on a wood pile 

jy ucture supplied by the general contractor, includes 
inated girders, deck panels, diaphragm bracing, pile 
os, and solid-wood wheel guards. All the wood mem- 
irs received a dual pressure treatment of the Koppers 
jtented Cellon process before being glued, and creosote 
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iter being glued. The creosote treatment was applied 
th 8-Ib/ft? (3.6-kg/0.03 m3) retention. 

Koppers engineers assisted the Federal Highway Ad- 
inistration in working out details for the erection of 

e bridge structure on wood piles. The procedure used 
‘the standard method of the American Association of 
fate Highway and Transportation Officials for design- 
laminated timber bridges using the orthotropic bridge 
pncept. Steel dowel pins are used to connect the deck 
anels. 

_ The bridge crosses Beaverdam Creek in the battlefield 
keMorial maintained by the National Park Service. The 
les were set at spans of 11 ft (3 m) from each shore 
ith a 50-ft (15-m) center span. The 3 laminated girders 
ch weighing 3,000 |b (1360 kg), were set on the wood 
Iles and pile caps. 

A series of stringers at 15-in. (38-cm) intervals pro- 
pde the base support for the bridge deck panels. The 
padway surface deck panels, which measure 4 by 18 ft 
|.2 by 5.5 m), are connected by steel drive spike and 
It assemblies. Wheel guards are placed along the sides 
ft the bridge for vehicle safety. 

With the wood piles in place, construction of the 

idge deck was handled by a supervisor and a 2-person 
~ew that used a crane, compressor, 3-ton (2/722-kq) 

ley hoist, and hand tools. 
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-oncrete Safety Barrier Spans 
,700 Miles in U.S. and Canada 


flore than 1,700 miles (2736 km) of concrete “‘safety- 
mape’’ bridge and median barrier developed by the Port- 
and Cement Association from designs originating in the 
lew Jersey Department of Transportation have been 
arded or built in 45 U.S. States and 6 Canadian pro- 
iinces. 

The concrete barrier is designed to prevent cars from 
rossing highway medians or bouncing back into traffic 
anes after impact. The angle of the base and face of the 
arrier literally lifts the vehicle, slows it, and permits a 
Lraight-line deceleration. The design greatly reduces 
/amage to both car and barrier, according to Gordon K. 
Ray, director of the PCA Paving and Transportation De- 
-artment. Use of the barrier makes it impossible for 
,ars, and drivers, to be impaled by metal rails common 
2 other types of barriers, he added. 

Twenty-six states and 3 provinces have also accepted 
he safety shape as a standard design for bridge parapets. 


1 Safety-shape barrier is constructed 
on Interstate 5 through Olympia, 
Washington. 

2 Precast sections can be used as 
temporary barriers and medians that 
can be moved about to suit various 
construction situations. These seg- 
mented barriers were used during con- 
struction of US-200 in northern Idaho. 
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FOREIGN 


Searching for New Solutions 
At Battelle’s Geneva Research Centre 


Working in a storybook setting overlooking Lake Leman, 
the city of Geneva, and the snow-covered Alps, transpor- 
tation researchers are seeking solutions to the world’s 
mobility problems at the Battelle Memorial Institute’s 
Geneva Research Centre. The Transport and Mechanical 
Handling Group consists of professional, support, and 
clerical personnel from among the Centre’s 650 staff 
members. Other groups are engaged in health and food; 
collectivity, education, and leisure; land use planning, 
construction, and instrumentation; industrial processes; 
energy and materials; metal and alloys; and biology. 

The Centre’s approach to transportation research is 
somewhat different from that in North America. Says 
Paul Zuppiger, head of the Transport and Mechanical 
Handling Group, ‘Most of our research projects are 
sponsored by and conducted for the European industry. 
Switzerland is a small country, and government funds are 
limited. This makes us rather ‘hardware oriented.’ |n- 
dustry is more interested in results that can be directly 
implemented than the government is. 

“We have to check on duplication of research into 
new techniques and market possibilities. It’s more than 
just the technical end.” 

The key to transportation activities at the Centre lies 
in a theory developed by tts Engineering Department 
head, Gabriel Bouladon. By computing the distances 
people were willing to walk and the time involved and 


coupling those with ideal driving distances and feasible | 
journeys by air, Bouladon found that walking was satis- 
factory up to 0.25 mile (0.4 km) and driving (by car) was 
satisfactory between 200 and 2,500 miles (32.2 and 

4023 km). 

“Though we might theoretically have at our disposal a 
whole range of means of transport, in practice we use| 
only walking for short distances, the automobile for in- | 
termediate distances, and the airplane for long distances. 
lf we take the bus or subway, it is usually because Our | 
car has broken down or because various circumstances 
render it temporarily impractical; and when we take the | 
train it is because there is no air route or good motor- 
way,’’ says Bouladon. 

These 3 modes leave 2 main unsatisfied areas of need, 
as shown in Figure 1. (There is also a third gap for super- 
sonic aircraft.) The first gap covers crosstown journeys of 
between 0.25 and 2 miles (0.4 and 3.2 km), and the second 
gap covers medium-range distances (intercity journeys) 
where fast trains, nonconventional high-speed ground 
transportation systems and short and vertical takeoff and 
landing aircraft are in competition. 

Battelle-Geneva is concentrating on the development 
of transportation systems to fill these 2 gaps. “Each has 
its own set of problems,” says Zuppiger. ‘‘The first gap 
is bigger, and lends itself to more research at lower costs, | 
Because there is no large profit in this area, it is difficult | 
to attract investments. 

“The second gap is very difficult. Too much money 
is involved, and the technology is highly sophisticated. 
This area needs large sums of government and industry 
money. National defense requirements in this high-speed 


Geneva Research Centre of Battelle Memorial Institute. 
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ge may cover quite a bit of the research costs, but it is 
Il out of normal financial range.” 

What is Battelle-Geneva doing to close the first gap? 
1967, Dunlop, Ltd., of the United Kingdom, in con- 
ction with the National Research Development Cor- 
ration, started sponsoring a development program at 

telle culminating in the construction of a full-sized 
arking prototype of the S-Type Speedaway, a high- 
nsity, short-distance people mover that can carry 

,000 people per hour safely, efficiently, and without 
lution over point-to-point distances of 1,000 yards 
14 m) or more ina single stage. (See Highway Research 
ws 53, winter 1973.) The Speedaway, which operated 
~ 3 years at Battelle-Geneva and is now under active 


sideration for use in commercial installations, consists 
a moving pavement that is made up of platforms, 


sich are boarded frontally at 1.5 mph (2.4 km/h), and 
lat accelerates the passengers by the lateral sliding of 
platforms until the unit is traveling at 4 to 6 times 
= boarding speed. 

Another step is Transcab, a continuous system using 

icles with in-line boarding, at a speed of about 2 ft/sec 
.6 m/s). The effective range is farther because it can 
avel at 16 mph (26 km/h), more than twice the rate of 

Speedaway. The Transcab units are elementary, yet 
fer privacy to a small group of riders. ‘In effect, the 
stem is a moving pavement with partitions,’’ says 
ippiger. “Its application characteristics, such as negoti- 
/ng corners and grades, are different from those of the 
»eedaway.”” 

The simplicity of these systems raises a favorite philos- 
hy of Zuppiger’s. ‘New technologies must be signifi- 
Ntly cheaper and more effective; a 10 percent improve- 
=nt is not enough. This is a fault of many personal 


Paul Zuppiger: ‘’Transpor- 
tation is like a molecular 
Structure, interconnected 
and crisscrossing. 


rapid transit systems. They do not provide a significantly 
better service, they are more expensive, and they are not 
particularly efficient in terms of capacity. If the system 
is finally built and put in service, its performance is re- 
stricted by safety requirements such as headway limita- 
tions. It usually ends up cluttered with empty cars at 
off-peak hours, and the empty cars keep being dispatched 
because there is no way to take them out of service. 

“Some work being done recently with government 
funds has done a grave disservice to transportation,’ 
Zuppiger adds. “It has lowered the credibility of trans- 
portation as awhole. So many underestimations of costs 
and overestimations of use have been made that the con- 
fidence of the public officials has been eroded. Costs 
have doubled or tripled.’’ Zuppiger adds that it all boils 
down to, ‘How much can you afford to pay for a pas- 
senger mile?”’ 

Battelle-Geneva tries to hit the median between the 
high and low points of transportation thinking, and as 
Zuppiger puts it, ‘We hope at some time in the future to 
reach the proper mutation. By that time, certain solu- 
tions proposed in the early 1970s will no longer be ap- 


plicable because demands and constraints will be different. 


A lot of research money will have been wasted.”’ 

What of the second gap—the unsatisfied area between 
the car and the plane? One solution lies in Battelle- 
Geneva’s proposed tube train, which would work on 
roughly the same principle as the pneumatic message 
tubes in a department store. Such a train could travel 
at speeds as high as 300 mph (483 km/h) at distances up 
to 300 miles (483 km). Evacuating air from the tube in 
front of the car through apertures to the outside atmos- 
phere and drawing in air behind would propel the car 
rapidly, silently, and without pollution. The tube would 
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act both as a guideway and as a propulsion air duct. The 
equipment needed to move the air and to supply the air 
cushion that supports the train would be located entirely 
in the tube structure; the train itself would be purely 
passive. The tube could be built on the ground or on an 
elevated structure and it would be comfortable and 
smooth-riding. 

The propulsion unit consists of a number of motor-fan 
groups, actuated by a signal from the train to extract the 
air when the train gets within a certain range and to draw 
in air after it passes. Because of the air pressure between 
cars, it would be virtually impossible for one to run into 
the rear of another. 

Among other projects completed or under study by 
the 12-year-old Transport and Mechanical Handling Group 
are a passenger conveyor belt carried on a suspension air 
film; the technical definition of a city bus for the 1980s; 
an intensive study consisting of the analysis, evaluation, 
and selection of urban public transport systems; and 
technical and sociological assessments of high-speed 
ground transportation systems. 

Battelle-Geneva has also been involved in preparing 
physiological and psychological recommendations for 
light rail transport systems. This relates to Zuppiger’s 
“body ellipse’ theory, which accounts for the acceptance 
of personal transit systems that the passenger boards on 
foot. Viewed from above, a walking person needs more 
square footage then one standing at rest. Accordingly, if 
several people walk into a system, such as the Transcab 
or Speedaway, they will automatically create more space 
for themselves in which they can relax when they stop 
walking. This only applies to continuous systems, be- 
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working at technological levels on rail, automobile (partic 


cause in buses and subways more passengers will continu 
to board after the first people have stopped walking and 
begun to stand. On the Transcab system, they do not 
have time to crowd together, for they are still walking 
when the doors close. 

Not all of Battelle-Geneva’s projects are new concepts 
In the existing transportation areas, the researchers are 


ularly electric), and air systems. 

Transportation system planning has one stricture in 7 
Europe not found in the United States: The high-speed — 
systems have to be accepted by all countries, because in- 
tegrated transport means crossing borders. Competitive ‘ 
systems in various European countries kill one another, — 
says Zuppiger. 

“The engineer has to give his brain to an entire con- 
cept,’” maintains Zuppiger. ‘His responsibilities go fur- 
ther than creating a piece of hardware for its own sake. 
Transportation is like a molecular structure, intercon- 
nected and crisscrossing.”’ 

The press has done a disservice in publishing stories o} 
new systems without checking the economics and public 
acceptance, he adds. 

The Battelle Memorial Institute was established in 
1925 and began operation in Columbus, Ohio, 5 years 
later, as a nonprofit organization. Its research activities 
have gradually extended to a wide range of technological 
physical, and life sciences and to economic and social- 
behavioral sciences. Today Battelle employs nearly 6,0 
people, mainly at its 4 major research centers, 2 in the 
United States at Columbus and at Richland, Washington, 
and 2 in Europe at Geneva and at Frankfort, Germany. 
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lultimodal Transportation 
ncept Has Brought New 
/imension to Legal Research, 
ys Nolan H. Rogers 


egal research is an indispensable contributing factor in 
thieving excellence in the establishment of transporta- 
n goals and the fulfillment thereof,’” maintains Nolan 
Rogers, chief counsel of the Maryland Highway Ad- 
jinistration and vice-chairman of the Transportation Re- 
arch Board Legal Resources Group Council. ‘’! feel 
Oongly that transportation attorneys have an obligation 
» their clients to expeditiously identify pertinent legal 
roblems and then direct their efforts to a comprehensive 
nd authoritative research of the law in order to find new 
nd more satisfying solutions to these problems consistent 
ith the law. It is absolutely essential that the attorneys 
nd their nonlegal colleagues maintain a continuing dia- 
with respect to potential and existing legal problems.”’ 
Rogers has encountered many such problems in a dis- 
guished career. A native of Baltimore, he graduated 
m Duke University, where he was president of the 
dent body, and then attended the University of Mary- 
md, where he received a bachelor of laws degree in 1956. 
followed up with a master’s degree in liberal arts from 
ehns Hopkins in 1970. He served 4 years in the U.S. 
my, with service in the Counter Intelligence Corps and 
the Judge Advocate General's Corps, assigned to the 
ghth Infantry Division in Europe. 
On leaving the army, he joined the staff of the Mary- 
d Attorney General and was assigned to the then State 
Dads Commission. In 1971 he was appointed special 
istant attorney general for the State Highway Ad- 
jinistration of the Maryland Department of Transporta- 
n. In his current position of general counsel for the 
ate Highway Administration, he heads a staff of 18 as- 
stant attorneys general, responsible for condemnation 
all highway rights-of-way and for land acquisition for 
aryland state forests and parks. He also serves as crimi- 


nal extradition hearing officer and advisor to the governor 
of Maryland and as chairman of the Governor's Commis- 
sion to Study Sovereign Immunity. He is also secretary 
to the Committee on Commerce and Transportation of 
the National Association of Attorneys General. 

Rogers is vice-chairman of the TRB Legal Resources 
Group Council and will become chairman of that council 
February 1, 1976. He is also a member of the TRB Com- 
mittee on Environmental Issues in Transportation Law 
and has authored numerous papers on eminent domain 
and transportation law presented at meetings of TRB and 
AASHTO. 

Says Rogers, ‘Transportation attorneys involved in 


27 


28 


all the modes are fully cognizant of the mutuality of 
legal problems, the necessity for a cooperative research 
effort, and the benefits to be derived thereof. | have had 
the pleasure of participating in the restructuring of the 
TRB committees on transportation laws in the Legal 
Resources Group to provide an improved forum for in- 
termodal discussion and research, and | have been most 
impressed by the enthusiasm of the capable attorneys 
representing the public transit, railroad, and aviation 
modes. 

“Legal research needs are continuing. Perpetuation of 
the research cycle essentially involves the updating and 
broadening of the research done by predecessors and 
contemporaries. Quite often the only remuneration for 
original research achieved by the transportation attorney 
is the professional pride in the fact that his or her legal 
research constitutes a legacy for those that will continue 
the research cycle.” 

Rogers observes that the research responsibilities of 
the transportation attorney fall into 3 general categories: 
litigation research, in-house research, and in-depth re- 
search. The first primarily involves research to prepare 
for trial in the federal, state, and local lower and appellate 
courts, and the scope of this research is limited to the 
legal issues before the court. The second category of re- 
search is accomplished in response to a request for a legal 
opinion by an administrator or agency staff member re- 
lating to a specific problem. A thorough understanding 
of the legal implications of their acts is essential for these 
administrators, says Rogers. 

“The third category of research is usually a lengthy 
and comprehensive undertaking similar to the writing of 
a law review article. A significant and well-defined trans- 
portation legal problem is determined, and the research 
objective is to find a legal solution. An excellent example 
of this type of research is best reflected in the legal re- 
search projects published in the NCHRP Aesearch Results 
Digest. \n the past, under this program, highway attor- 
neys have made conspicuous efforts to find new and bet- 
ter solutions to legal problems that primarily affected the 
highway mode. | anticipate that under present Transpor- 
tation Research Board concepts attorneys from all of 
the transportation modes will participate in this outstand- 
ing legal research program, and their expertise and find- 
ings will be invaluable aids to all transportation person- 
nel in defining the state of the legal art relative to a 
specific problem area of great import.” 


Research Needed More 
Than Ever Now, 

Says Washington State’s 
R. V. LeClerc 


“This country’s noteworthy achievements in materials 
products are largely a result of research. To continue 
those achievements in the midst of shortages and various 
constraints, we need research more than ever. And while 
we're about it, let’s do it right.” 

“Doing it right’’ has earned Roger V. LeClerc his 
present position as materials engineer of the Washington 
Department of Highways, the esteem of his colleagues 
across the nation, and more than adozen key committee 
positions within the Transportation Research Board, the 
American Association of State Highway and Transporta- 
tion Officials, the American Society for Testing and Ma- 
terials, and the American Society of Civil Engineers. He 
is chairman of 2 TRB committees on flexible pavement 
design and general materials and serves on 2 NCHRP ad- 
visory panels. | 

LeClerc’s entry into engineering was more or less ac- | 
cidental. A native of Washington, he worked summers 
for a lumber company during his college days and de- 
veloped a leaning toward civil engineering while survey- | 
ing for the company-owned railroad. However, a dare 
from a classmate and the encouragement of a professor 
tipped the scales in favor of chemical engineering, in | 
which LeClerc graduated from Washington State Univer-- 
sity. During World War I! he was drafted by the Navy 
and converted into an electronics officer ‘‘by brute 
strength. It took them two years to do it,’’ LeClerc says. 

He decided to join the Washington highway depart- 
ment in 1947 because of the opportunity to work for 
people like Bailey Tremper and Carl Minor, a decision he 


S never regretted. His interest shifted into soils engi- 
ring, and he accordingly passed the examination for 
civil engineering license. 

His prime interest is highway engineering. ‘There 
rtainly is a lot to be done by anyone who has an inter- 
t in either materials or pavement design. Activities in 
RB, while time consuming, are nevertheless most pro- 
Ctive in the returns occasioned by opportunities of 
changing views and information with the recognized 
perts in the transportation field,” he says. 

Three aspects of research that play a large part in en- 
ring maximum returns and benefits, according to 
=Clerc, are proper implementation of research findings 
st-benefit analyses, and avoidance of duplication of 
fort. 

“Research efforts promote optimum returns when the 
dings are properly applied and implemented. The ulti- 
sate worth of research projects derives from proper and 
yeaningful use of the findings. These findings might be 
me intermediate and necessary first stage of a more ambi- 
us and long-range project, or the findings might be 
ch that immediate application can be made to a partic- 
‘ar problem. Often the findings can take a serendipitous 
urn into other functional areas by readers with interests 
i these areas. Whatever the case, the implementation of 
me research results can be enhanced greatly if the re- 
archers include in their final report a clear and lucid 
scription of how and where the results might be used. 


’ 


“Somewhere in their lifetime, research efforts are 
subjected to cost-benefit analyses. Usually this occurs 
before research begins. It may also occur at various 
stages along the way and sometimes, after all the smoke 
is cleared, there is a final summing-up. In some cases the 
cost statistics look good; in other cases they might appear 
questionable. If, for instance, the research effort should 
produce a negative finding (this product or procedure or 
operation is not suitable for our purposes), this is not a 
case of all cost and no benefit. What must be remem- 
bered is how much it might have cost ultimately if the 
inferior product or the unsuitable procedure or the faulty 
operation had inadvertently been used. What could that 
have cost in the way of deficient serviceability and early 
maintenance or replacement or recovery from a spectac- 
ular failure? 

“How often the same field can be plowed over the 
second time or research studies initiated in direct duplica- 
tion of previous unknown work. This can result because 
the second researchers fail to conduct an adequate litera- 
ture search or the first researchers fail to provide an ade- 
quate report or no report at all.” 

This can happen, says LeClerc, because the researchers 
did not feel their efforts were important or because the 
results did not turn out the way they expected or wanted. 
This information, though negative, could save much ex- 
penditure of time or money or might prove to be the one 
element standing in the way of a solution to problems 
faced by others. This points out the importance of meet- 
ings and subsequent discussions, often centered around 
items that will not find their way into the literature. 

“With the expansion of the Highway Research Board 
into the Transportation Research Board, there are many 
opportunities to exchange ideas ‘across the boundaries’ 
of the different transportation modes,’ concludes LeClerc. 
“Initial actions have already proved that this can be en- 
lightening and beneficial as experts in these areas share 
their problems and their solutions. Most of these prob- 
lems are not all that difficult, but some new approaches 
and ideas have emerged from which all have benefited.” 
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Sixty-Second Illinois 
Conference Scheduled 


The Sixty-Second Annual Transportation and Highway 
Engineering Conference will be held Tuesday and Wednes- 
day, February 24-25, 1976, at the University of Illinois at 
Urbana-Champaign. The Program Committee is currently 
completing the program, which can be obtained, along 
with other details of the meeting, from Marshall R. 
Thompson, 111 Talbot Laboratory, University of Illinois, 
Urbana, Illinois 61801. 


NORTHWEST ROADS AND 
STREETS MEETING SET 
in Corvallis, Oregon 


The 1976 Northwest Roads and Streets Conference will 
be held in Withycombe Hall, Oregon State University, 
Corvallis, Oregon, February 4-6, 1976. The conference 
will cover subjects such as planning for transportation, 
new legislation, transit demonstration projects, bicycle 
facilities and use, safety programs and projects, con- 
struction, traffic estimates for rapidly changing condi- 
tions, and energy and economics. Further information 
may be obtained from John J. Earley, Public Informa- 


tion Officer, Oregon Department of Transportation, High- 


way Building, Salem, Oregon 97310. 


TRAFFIC RECORDS 
FORUM SCHEDULED 


The Second National Forum on Traffic Records Systems 
will be held in St. Louis, Missouri, on March 15-18, 1976. 
Problems confronting traffic records systems will be re- 
flected in topics scheduled for the general sessions and 
workshops of the forum. These topics include new tech- 
nology in roadway site location, measures of exposure, 
use of data in problem identification and solution, rights 
of privacy, integration of traffic records systems, and 
analysis of traffic records. The forum will be conducted 


by the Traffic Records Committee of the National Safet 
Council in cooperation with the TRB Committee on - 
Traffic Records, the American Association of Motor Ve: 
hicle Administrators, and the National Conference of 
Governors Highway Safety Representatives. For addi- 
tional information, contact the Traffic Department, 
National Safety Council, 425 North Michigan Avenue, 
Chicago, Illinois 60611. 


1976 BICENTENNIAL 
SYMPOSIUM SCHEDULED 


William T. Coleman, Jr., secretary of the U.S. Departmen 
of Transportation, and Walter E. Washington, mayor of 
Washington, D.C., have been invited to address the key- 
note luncheon at a 1-day Bicentennial Symposium on 
Transportation Planning, sponsored by the Transportati¢ 
Committee of the National Capital Section of the Ameri 
can Society of Civil Engineers. The symposium is sched 
uled for March 26, 1976, at Crampton Auditorium, 
Howard University, Washington, D.C. 

A panel of professional and lay citizens from the 
Washington metropolitan area has been invited to dis- 
cuss and explain general issues, impacts, and decision- 
making methods in transportation systems planning. Th 
selection of transportation options in the Washingtog_ 
metropolitan area will be discussed by representatives of 
local and federal government agencies and local citizen 
groups. Participation by the audience will be encouraget 

The symposium is open to the public. Announce- 
ments and registration information may be obtained 
from Neville A. Parker, School of Engineering, Howard 
University, Washington, D.C. 20059 or from John M. 
Zimmer, De Leuw, Cather and Company, 1201 Con- 
necticut Avenue, N.W., Washington, D.C. 20036. 


Road Vehicle 
Aerodynamics 


AJ Scibor- 


Ryiski 


FTO 


perodynamics and 
ae Vehicle 


Road Vehicle Aerodynamics. A.J. Scibor-Ry|ski. Halsted 
Press, 605 Third Avenue, New York 10016. 214 pp. 
$18.75. 


e€ interaction among road, atmosphere, and vehicle in- 
oduces aerodynamic forces, which even at compara- 
ely low speeds begin to exceed other forces. The sub- 
pct of this book is an analysis of the airflow around a 
otor vehicle and the relation between its shape and the 
sulting aerodynamic characteristics. The author de- 
tribes the effects of aerodynamic phenomena on car 
shavior in a descriptive and graphic manner, with a min- 
um of mathematics. His explanation is designed to be 
derstood by the car driver as well as by vehicle de- 
mgners, stylists, aerodynamicists, and anyone interested 
) the design and construction of a motor vehicle. 
Six chapters deal with the analysis of the aerodynamic 
rce and its drag and lift components, and 3 chapters 
nsider the problems of car stability and road holding 
r both steady and transient wind conditions. A discus- 
30n On the effects of aerodynamic forces on vehicle 
eed, fuel economy, and handling is of special interest. 
Although the book is generally technical in nature, the 
uthor strays into the area of car styling as related to 
\Srodynamics and observes, ‘What is involved is a basic 
Dncept of the beauty of a car shape. Vehicle designs 
nat have shapes that contradict natural laws, such as the 
w of aerodynamics, would strike us as ugly. Such 
napes have something in their appearance which would 
ritate our sense of proportion. This has of course not 
nly an aesthetic but also a practical and economic as- 
=ct. The beautiful car sells well.” 


nergy Statistics From 
ransportation Department 


Energy Statistics: A Supplement to the Summary of Na- 
tional Transportation Statistics. U.S. Department of 
Transportation. Superintendent of Documents, WES: 
Government Printing Office, Washington, D.C. 20402. 
Stock number 050-000-00-102-4. $2.35. 


this book, the second annual volume in the series, was 
sveloped as part of the U.S. Department of Transporta- 
on information program to improve the availability of 


transportation-related statistics to industry and govern- 
ment. 

The report, sponsored by the Office for Policy, Plans, 
and International Affairs, is compiled and updated an- 
nually by the department's Transportation Systems 
Center in Cambridge, Massachusetts. Its purpose is to 
partially meet the demand for quantitative data on many 
facets of the energy situation. Emphasis has been placed 
on statistics relating to the role of transportation in the 
energy supply infrastructure, transportation as a con- 
sumer of energy, and additional data placing transporta- 
tion in the overall context of the national energy picture. 

The report brings together financial, inventory, and 
activity-related statistics concerning the transportation of 
energy commodities, estimates of proved U.S. crude oil 
reserves, time-series on natural gas reserves and produc- 
tion, U.S. oil refinery capacity and yields, and U.S. energy 
consumption statistics. 

The data compiled in this report came from the U.S. 
Department of Transportation, the Interstate Commerce 
Commission, the U.S. Department of the Interior, the 
American Petroleum Institute, and other primary sources. 


ASTM Publication 
List Available 


The 1975-1976 list of publications recently issued by the 
American Society for Testing and Materials is now avail- 
able for free distribution. This book is revised annually, 
and the current issue, which contains 30 pages, lists more 
than 600 ASTM publications dealing with the standard- 
izations of methods of test and specifications for materi- 
als, the knowledge of materials, and materials evaluation. 
A single copy of the publication, requested on company 
or agency letterhead, can be obtained free of charge from 
A. L. Batik, ASTM, 1916 Race Street, Philadelphia 
19103. 
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ASTM Proceedings Published for 1975 


1975 Proceedings of American Society for Testing and 

Materials. ASTM, 1916 Race Street, Philadelphia 19103. 

556 pp. $18.00 plus shipping. 
The 1975 ASTM Proceedings is the official record of the 
society, recording the technical accomplishments of 
ASTM, including a large volume of reports on significant 
developments in the ASTM technical committees. |t con- 
tains a listing of the publications that were issued by the 
society during 1974. Also included is the annual report 
of the Board of Directors, which highlights administra- 
tive, technical, and cooperative activities with organiza- 
tions, membership gains, honors, awards, and lectures. 
The book also contains reports on the Committees on 
Standards, on Publications, on Research and Technical 
Planning, on Consumer Standards, on Technical Commit- 
tee Operations, on Metric Practice, and on Districts and 
information on other matters pertaining to the society's 
activities. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Asphalt Properties and Performance 

6 reports. Subject areas: pavement design; bituminous 
materials and mixes. Transportation Research Record 
544, 65 pp., $3.20. 


Inland Waterway Transportation 

8 reports. Subject areas: transportation administra- 
tion; transportation economics. Transportation Research 
Record 545, 36 pp., $2.00. 


Regional Bus Transportation 

5 reports. Subject areas: traffic control and opera- 
tions; traffic measurements; urban transportation systems. 
Transportation Research Record 546, 58 pp., $2.60. 


Concrete and Steel Bridges 
8 reports. Subject areas: bridge design; maintenance, 


general. Transportation Research Record 547, 72 pp., 
$3.40. 


To order Transportation Research Board publications, 
check the appropriate box below and circle the number. 
If you wish to receive a copy of the Board’s current pub- 


OO Publications 1975 


CJ Transportation Research News: 


Soil and Rock Mechanics, Culverts, and Compaction 

Q reports. Subject areas: construction; foundations 
(soils); mechanics (earth mass). Transportation Researc 
Record 548, 105 pp., $4.60. 


Bituminous Mixtures, Aggregates, and Pavements 
6 reports. Subject areas: pavement design; bituminou 

materials and mixes; construction; mineral aggregates. 

Transportation Research Record 549, 63 pp., $3.00. 


Railroad Research Bulletin 
Vol. 2, No. 2, Publ. 7502, Autumn 1975, 316 pp., 
$7.50. 


NEW NCHRP PUBLICATIONS 


Selection of Safe Roadside Cross Sections 

Subject areas: highway design; highway safety; traffi 
control and operations. National Cooperative Highway 
Research Program Report 158, 57 pp., $4.40. 


Weaving Areas—Design and Analysis 

Subject areas: highway design; traffic control and 
operations; traffic measurements. National Cooperative 
Highway Research Program Report 159, 119 pp., $6.40. 


Flexible Pavement Design and Management—Systems 
Approach Implementation 

Subject areas: pavement design; bituminous materials 
and mixes; maintenance, general; foundations (soils). 
National Cooperative Highway Research Program Report 
160, 53 pp., $4.00. 


Bituminous Emulsions for Highway Pavements 

Subject areas; pavement design; bituminous materials 
and mixes; construction; maintenance, general. National 
Cooperative Highway Research Program: Synthesis of 
Highway Practice 30, 76 pp., $4.80. 


Highway Tunnel Operations 
Subject areas: maintenance, general; construction and 
maintenance equipment; traffic control and operations. 
National Cooperative Highway Research Program: Syn- 
thesis of Highway Practice 31,29 pp., $3.20. 
lications catalog, check the first box. Mail the coupon 
to Transportation Research Board, 2101 Constitution 
Avenue N.W., Washington, D.C. 20418. 


| 
LC Railroad Research Bulletin, Vol. 2, No. 2 , 
CUNCHRP Reports: 158 159 160 : 


LJ Annual Subscription © Single Copy, No. CL] NCHRP Synthesis: 30 a 
LJ Transportation Research Record: 4 
544 545 546 547 548 549 
{ 
Amount $ O Payment enclosed QO Send bill to address below 


(Orders of $7.50 or less must be accompanied by payment.) 
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THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
|ts advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


